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Reminder

� Promised single module electrical cable chain by end
of year

� electrically realistic, not necessarily mechanically

� Interfaces to pixel support card, not directly to module

� Two Options--round wire and flex cable for power
delivery

� sub options to include twisted pair power

� Copper to substitute for Al to prove out electrically
before investing in Aluminum

� Components
� Pigtail flex (non-mechanically correct)

� Types I & II low mass cables (+ options)

� Conventional types III & IV cables

� Connectors
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Pigtail Prototype
� Warning:  May look familiar

� Files Associated with Design
� EDMS:  ATLAS>Pixels>PBS>Services>Cables

� Specification Comments
� Voltage Drop

� At 1A per circuit, 25µ Cu, trace widths on the order of 1mm give ∆V of 250mV for 20cm
Pigtail

� Voltage Standoff
� HV standoff will be accomplished by removal of adjacent pins and traces on the Pigtail and

connectors

� Physical/Electrical similarity to final design
� Proposed pigtail is not physically similar to final pigtail

� Electrical similarity is limited to the voltage drop of the maximum pigtail length.  Pairing of
signals cannot be done in a remotely similar fashion physically (single v.s. double sided flex)

� Materials
� Substrate:  not to exceed 125µ kapton

� Copper:  Single sided 25µ
� G-10:  Up to 100µ required to reinforce/buildup thickness inside of connector (see

Berg_FPC.pdf)

� G-10:  500µ to reinforce under Mini VP connector--need to resist up to 3kgF demating force

� Coverlay:  Either Standard Soldermask, or kapton tape/film laminate minimum 50µ

� Design has no preferred traces (except HV trace)
� AMP connector allows for random distribution of connector pins easing distribution of traces on board

� HV can be either on the left or right, I have chosen right--see pages 4/6 to see what I mean by �right�.

� Two flex cables are required per module support card
� One Pigtail will carry VDD, VDDA, and VCCA, the other will carry PT1000 and VDEP(HV).

� VDET + PT1000 flex has two traces masked out of artwork to stand off HV--also no pins are inserted into
Mini VP connector plug
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Pigtail Terminations

Contact End of Pigtail--
Plugs into:  BERG 87768
or equivalent  18 position
connector in same family.
Defined in: Berg_FPC.pdf

Connector End of Pigtail
AMP Mini VP Connector
Soldered to Traces which
correspond to solder pads
as defined in: AMP_MiniVP.pdf

1.0mm trace
0.5mm space
250mV drop
at 1A/circuit

These traces
removed

on HV Cable
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Pigtail Layout

AMP Mini 
Vibration
Proof

BERG 0.5mm 
Double row
ZIF FPC
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Long Flex Cables (Type I & II)

� Exposure Table is ready
� Interlocks installed and tested

� UV background adequately controlled

� Exposure velocity range has been fully qualified

� Etchants for Copper have been tuned

� Aluminum has been tried successfully--quality needs to be
assessed in greater numbers

� Artwork for prototype Cables is made
� Surprisingly simple to make, if not exactly cheap

� Expected at LBNL by end of week

� Includes all types of flex cable (production art will not mix
cable types)

� First Cables expected before Christmas
� Art laid in next week

� Once in place one day turn-around should be feasible
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Various Cables on Prototype Artwork

4 4 3 5.5 6.0 4

18mm13mm

22mm 22mm

HV tracesMin Trace

Type I Power Type II Power

7 traces21 traces

1mm 3mm

0.5mm

0.75mm

0.5mm

6X 3X

3X 3X
3 sets of cables
fit onto one film
2 min trace parts
are required for
every power/HV
conductor
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Exposure Table in Operation
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Qualification Runs

Tests on artwork with
similar pitch yield good
results in copper

Preliminary results on
thick Aluminum (75micron)
look excellent
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Conventional Cables

� Interested in determining performance of full chain

� Would like to know as soon as feasible, but would
prefer decisive information

� Impact of FE-D on module availability to test cables?
� Need (several) good working modules to test cables

effectively

� Questions of priority
� Can push ahead to deliver cables, but have other things that

could be shuffled up

� Matter of only ordering cables and connectors, pushing
through Fab--approx ~6wks ARO regardless of when

� Can delay without much other impact than it gets done later

� Flex Cables will be pushed ahead regardless to
maintain current momentum, and carry it into pigtail
prototyping (mechanically real)



December 99
Meeting

E. Anderssen LBNL

ATLASATLASATLASATLAS Pixel DetectorPixel DetectorPixel DetectorPixel Detector

Integration Issues
� Cable occupancy in Region through Nooses is critical,

however:
� Voltage drop is not a problem

� Connectors also not a problem due to geometry of region

� Copper only ~10% of cross section meaning:
� Insulation and Packing is very inefficient

� must push on need for twisted pair--represents 30-35% reductionmust push on need for twisted pair--represents 30-35% reductionmust push on need for twisted pair--represents 30-35% reductionmust push on need for twisted pair--represents 30-35% reduction
in areain areain areain area

� Cable insulation technology should be pushed

� Fire regulations and typical conventions must also be questioned

� Other Issues to follow up on
� Asked to look at changing position of PP3 from Service

Platform to z=0 in Muon Chambers
� not very accessible, but shorter length

� Inside Magnetic field

� Change of modularity (saves insulation which is our realChange of modularity (saves insulation which is our realChange of modularity (saves insulation which is our realChange of modularity (saves insulation which is our real
problem)problem)problem)problem)

� Discuss need for Sense Wires and to whereDiscuss need for Sense Wires and to whereDiscuss need for Sense Wires and to whereDiscuss need for Sense Wires and to where
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PPB2 Region

Tile Nooses

Dogleg
Caused by inaccessible
path through crates

Fingers

�Normal� Path
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